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PHASE  I REPORT 
NATIONAL  DAM  SAFETY  PROCRAH 


Name  of  0am 


County  Located 


Watershed 


Long  Island  River  Basin 

Tributary  of  Mill  River  (tributary 
of  Rippowan  River) 

September  7#  1978 


Date  of  Inspection 


ASSESSMENT 


Trinity  Dam  Is  an  earth  embankment  dam  with  a morning  glory  type  spillway 
located  in  the  upstream  slope,  the  visual  inspection  of  which  did  not  reveal 
any  conditions  that  would  render  the  dam  unsafe. 


The  reservoir  detention  volume  is  sufficient  to  retain  the  Probable  Maximum 
Flood  (PMF)  without  overtopping  even  if  no  allowance  is  made  for.spMIway 
capacity. 


Chief,  Dam  Safety  Section 
New  York  State  Department  of 
Environmental  Conservation 
N.Y.  License  No.  A5937 


Approved  by 


Col . Clark  H.  Benn 

New  York  District  Engineer 


Date: 


Overview  of  Trinity  Dan 
Downstrean  Slope  looking  West 


Overview  of  Trinity  Dam 
Upstream  slope  and  Intake  Tower 
Looking  west 


PHASE  I INSPECTION  REPORT 
NATIONAL  OAH  SAFETY  PROGRAM 
TRINITY  DAM  I .D.  NO.  NY  129 
DEC  #2328-3370 
LONG  ISLAND  RIVER  BASIN 
WESTCHESTER  COUNTY,  NEW  YORK 


SECTION  1;  PROJECT  INFORMATION 
1 . 1 GENERAL 


a.  Authority 

The  Phase  I Inspection  reported  herein  was  authorized  by  the  Department 
of  the  Army,  New  York  District,  Corps  of  Engineer,  to  fulfill  the 
requirements  of  the  National  Dam  Inspection  Act,  Public  Law  92-367« 

b.  Purpose  of  Inspection 

To  evaluate  the  existing  conditions  of  the  dam,  to  Identify  deficiencies 
and  hazardous  conditions,  determine  if  they  constitute  hazards  to  life 
and  property,  and  recommend  remedial  measures  where  necessary. 

1.2  DESCRIPTION  OF  PROJECT 


a.  Description  of  the  Dam  and  Appurtenant  Structures 
The  Trinity  Dam  is  composed  of  a 300  feet  long  zoned  earth  embankment 
with  a morning  glory  type  spillway  located  in  Che  upstream  slope  of  the 
dam.  The  maximum  height  of  the  dam  is  46  feet.  The  crest  width  is 
20  feet.  The  upstream  slope  is  i vertical  on  2.75  horizontal  and  the 
downstream  slope  is  i on  2.25.  The  spillway  Is  attached  to  the  upstream 
face  of  the  intake  tower,  the  access  to  which  Is  via  a 52  feet  long  foot 
bridge.  The  downstream  slope  and  crest  are  covered  with  grass.  The 
upstream  slope  is  covered  by  riprap.  The  embankment  has  an  impervious 
core  extending  from  the  crest  to  the  bottom  of  the  cut-off  trench.  More 
pervious  material  was  placed  upstream  and  downstream  of  the  Impervious 
core.  The  plans  indicate  that  the  cut-off  trench  Is  approximately 
70  feet  wide  and  7 to  iO  feet  below  original  grade. 

The  spillway  and  intake  tower  is  constructed  of  reinforced  concrete. 

The  elevation  of  the  spillway  crest  is  471 >0.  Flashboards  measuring 
2.67  feet  were  in  place  above  a 4"  high  steel  channel  on  all  three 
sides  of  the  spillway.  Inside  dimensions  of  the  spillway  are  5 feet 
wide  and  10  feet  long.  The  distance  between  the  top  of  the  flashboards 
and  the  bottom  of  the  reinforced  concrete  spillway  cover  is  5>33  feet. 

A trash  rack  was  also  in  place  on  all  three  sides  of  the  spillway  from 
crest  to  concrete  cover. 

The  intake  tower  is  constructed  of  reinforced  concrete  and  has  3 manually 
operated  sluice  gates  located  as  follows:  a 24  Inch  intake  centered  at 
elevation  461.0,  a 36  inch  intake  centered  at  elevation  436. 5>  and  a 
48  inch  intake  centered  at  elevation  437>0.  The  floor  elevation  of  the 
intake  tower  is  430.0.  A 48  inch  diameter  reinforced  concrete  pipe, 
with  an  Invert  of  430.0,  directs  the  flow  from  the  spillway  and  the 
intakes  under  the  dam  where  the  flow  exits  into  a reinforced  concrete 
Impact  basin.  From  the  Impact  basin,  the  flow  is  directed  to  and  under 
Trinity  Pass  Road  via  a riprap  lined  channei  and  a twin  48  Inch  diameter 
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reinforced  concrete  culvert.  The  flow  Joins  Mill  River,  beneath  | 

Mill  River  Dam  and  is  directed  toward  the  Laurel  and  the  North  j 

Stamford  water  suppi ies  i 

1 

b»  Location  i 

The  Tr ini ty  0am  is  located  on  a tributary  of  Mill  River,  a tributary  1 

of  the  Rippowan  River  approximately  6000  feet  northeast  of  the  Pound 
Ridge  Town  Hail.  Pound  Ridge  is  the  nearest  village. 

c.  Size  Classification 

The  dam  is  46  feet  high  and  is  classified  as  an  "Intermediate"  dam  j 

(between  kO  and  100  feet  high).  I 

J 

d.  Hazard  Classification  ' 

The  dam  is  classified  as  "high"  hazard  because  of  the  recreation  ] 

facility  and  housing  development  currently  under  construction  immediately 
downstream. 

e.  Ownership 

The  Trinity  Dam  is  owned  and  operated  by  the  Stamford  Water  Company 
of  Stamford,  Connecticut. 

f.  Purpose  of  0am 

The  dam  provides  storage  for  the  city  of  Stamford,  Connecticut  water 
supply  system. 

q.  Design  and  Construction  History 

The  dam  and  its  appurtenant  structures  were  designed  by  Malcolm  PIrnie, 
Environmental  Consulting  Engineers,  in  1964.  Bids  were  received  on 
December  8,  1964,  and  Poirier  and  McLane,  Inc.  of  NY,  NY.,  were  awarded 
the  construction  contract.  The  dam  was  scheduled  for  completion  in  the 
fall  of  1966. 

h.  Normal  Operating  Procedures 

Water  is  released  ^rom  the  reservoir  either  by  any  of  the  3 Low  Level 
outlets  or  over  the  spillway.  A flow  rate  of  approximately  250,000 
gallons  per  day  is  released  to  Mill  River.  The  Low  Level  outlets  are 
centered  at  elevations  436.5,  437.0  and  461.0. 

PERTINENT  DATA 


a.  Drainage  Area  (sq.  ml)  0.65 


b.  Discharge  at  Dam  Site  (cfs) 

Maximum  know  ^lood  65O 
Maximum  pool  (Ei  479)  1,600 
Maximum  pool  w/f lashboards  (EI  474)  800 
Maximum  capacity  of  low  level  outlets  200 
Total  Discharge  at  Maximum  pool  i,800 
Total  Discharge  at  Maximum  pool  w/f lashboards  1,000 
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e.  Evaluatton  (USGS  datum) 

Top  of  dam  479 

Spillway  Crest  471 

Tail  Race  Channel  427 

Invert  Low  Level  outlet  430 

d . Reservo i r 

Length  of  maximum  pool,  miles  1.4 

Length  of  shoreline  (spillway  crest),  miles  2.8 

Surface  area  (spillway  crest),  acres  110 

e.  Storage  (acre-feet) 

Spillway  crest  2,550 

Top  of  dashboards  2,900 

Top  of  dam  3,500 

f . Dam 

Embankment  type  earth 

Embankment  length,  ft.  300 

Upstream  slope  1:2.75 

Downstream  slope  1:2.25 

q.  Spillway 

Type  morning  glory 

Length,  ft.  20 

Crest  elevation  (USGS)  471 


h.  Regulating  Outlets 

Upstream:  Three  sluice  gates  at  elevations 
436.5,  437.0  and  461.0  control 
the  flow  to  the  4 feet  diameter 
outlet  pipe  (El  432) 

Downstream:  None 
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SECTION  2;  ENGINEERING  DATA 


DESIGN 

a.  Geology 

The  Trinity  Dam  is  located  in  the  "New  England  Uplands"  physiographic 
province  of  New  York  State.  A report  entitled  "Geology  of  the  Mill 
River  Dam  Site"  prepared  by  Mr.  Matt  Walton,  Consulting  Geologist;  in 
May  I96A  included  a section  as  the  Trinity  Dam  site.  The  report  states 
that  the  dam  is  located  on  hard,  feldspathic  biotite  gneiss  and  granite. 
There  were  no  faults  reported  in  the  immediate  vicinity  of  the  dam  and 
the  rock  under  the  dam  was  expected  to  be  competent. 

b.  Subsurface  Investigations 

A subsurface  investigation  for  the  dam  was  conducted  in  February  1964. 

In  general,  the  soil  at  the  dam  consists  of  from  3.5  to  10  feet  of  sand, 
silt  and  gravel  over  bedrock.  The  water  table  was  from  0 to  3 feet 
below  the  ground  surface.  The  high  water  levels  are  probably  the 
result  of  the  old  Trinity  Dam  impoundment  which  was  in  existence  prior 
to  construction  to  the  current  Trinity  Dam. 

c.  Embankment  and  Appurtenant  Structures 

The  dam  was  designed  by  Malcolm  Pirnie,  Consulting  Environmental 
Engineers,  of  White  Plains,  NY.  Twenty-eight  drawings  were  prepared 
for  "Contract  No.  2 - Mill  River  & Trinity  Dams."  Selected  drawings 
concerning  the  Trinity  Dam  are  included  in  Appendix  F.  In  addition, 
all  available  subsurface  and  geologic  information  available  is  included 
in  Appendix  F. 

CONSTRUCTION  RECORDS 

No  information  regarding  construction,  other  than  the  name  of  the 
contractor  (Poirier  & McLane,  Inc.,  NY,  NY)  and  the  intended  completion 
date  (Fall  1966),  was  available  for  review. 

OPERATION  RECORD 

The  outlet  discharge  is  checked  twice  each  day  and  the  reservoir  level 
once  each  day.  Vegetation  is  mowed  twice  each  year.  No  maintenance 
or  operation  manual  has  been  prepared.  All  maintenance  and  repair  work 
records  are  on  file  in  the  Stamford  Water  Company  headquarters.  The 
dam  is  visually  inspected  on  an  irregular  basis. 

EVALUATION  OF  DATA 

The  data  presented  in  this  report  has  been  made  available  by  the  Stamford 
Water  Company  and  Malcolm  Pirnie,  Inc.  In  addition,  personnel  of  the 
Stamford  Water  Company  have  contributed  valuable  observations  of  the 
structure's  performance,  operation  and  maintenance.  This  Information 
appears  adeuate  for  Phase  I inspection  purposes. 
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SECTION  3;  VISUAL  INSPECTION 


3.1  FINDINGS 


a.  General 

A visual  inspection  of  the  Trinity  Dam  and  the  surrounding  watershed 
was  conducted  on  September  7>  1978.  The  weather  was  clear  and  the 
temperature  approximately  70°.  A gentle  rain  occurred  prior  to  the 
inspection.  The  reservoir  level  at  the  time  of  inspection  was 
Elevation  472. 5>  1.5  feet  above  the  spillway  crest  elevation  due  to 
the  presence  of  flashboards.  Theie  flashboards  were  leaking  slightly. 

B.  Embankment  and  Abutments 

The  earth  embankment,  which  was  completed  in  1966,  shows  no  signs  of 
distress.  The  vertical  and  horizontal  alignment  of  the  crest  appears 
unchanged,  with  no  visible  cracks  on  the  embankment  slopes  or  crest. 
There  is  no  evidence  of  sliding  or  sloghing.  A small  depression  was 
observed  in  the  backfill  near  the  northeast  corner  of  the  impact  basin. 
This  depression  is  probably  due  to  the  loss  of  soil  through  a crack  or 
open  joint  in  an  8 inch  diameter  vitrified  clay  pipe  which  traverses 
beneath  the  depression  and  outlets  into  the  impact  basin.  Considerable 
discoloration  of  concrete  was  observed  beneath  this  pipe  on  the  interior 
wall  of  the  basin,  possibly  a result  of  the  soil  migration.  Grass 
covers  the  exposed  portions  of  the  embankment  and  some  small  pine  trees 
were  observed  near  the  toe  of  the  downstream  slope.  Riprap  placed  on 
the  upstream  slope  of  the  dam  is  in  good  condition.  No  evidence  of 
seepage  was  observed.  No  problems  were  observed  at  either  earth 
abutment . 

No  problem  areas  were  found  in  the  area  immediately  downstream  of  the 
toe.  The  only  drainage  system  incorporated  in  the  design  is  surface 
drain  to  collect  run-off  from  the  bench  area  at  elevation  455  and 
transport  the  flow  via  an  8"  vitrified  clay  pipe  to  the  impact  basin. 

Elevations  are  referenced  to  the  upper  floor  of  the  intake  tower  and 
it  is  assumed  to  be  479.00.  No  instrumentation  was  incorporated  into 
the  dam.  The  reservoir  slopes  are  in  good  condition  with  no  reports 
of  any  sedimentation  problems. 

c.  Spillway 

The  spillway  is  a morning  glory  type  located  on  the  upstream  side  of 
the  intake  tower.  Flashboards  were  measured  to  be  36  inches  above  the 
spillway  crest.  No  emergency  or  auxilliary  spillway  has  been  provided. 
The  spillway  is  in  good  condition. 

d.  Downstream  Channel 

The  condition  of’  the  tail  race  channel  is  good,  with  sufficient  riprap 
and  stable  side  slopes.  This  channel  is  directed  toward  2-48  inch 
diameter  reinforced  concrete  pipes,  which  serve  as  culverts  beneath 
Trinity  Pass  Road.  At  the  entrance  to  these  culverts,  the  presence  of 
considerable  vegetation  and  improper  grading  has  resuited  in  the  flow 
being  directed  to  the  west  with  the  fiow  approaching  the  culverts  at 
an  oblique  angie.  The  vegetation  shouid  be  removed  and  the  channei 
regraded  so  that  the  flow  approaches  the  culverts  correctly. 
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e.  Regulating  Outlets 

A reinforced  concrete  Intake  tower,  located  In  the  upstream  slope  is 
used  to  control  the  reservoir  level  (through  the  use  of  the  attached 
spillway)  and  draw  off  water  from  the  reservoir  through  a 2k  inch 
diameter  intake  centered  at  elevation  461.0,  a 36  inch  diameter  intake 
centered  at  elevation  436.5,  and  a 48  inch  diameter  intake  centered  at 
elevation  437.0,  each  controlled  by  manually  operated  sluice  gates. 

All  controls  were  reported  to  be  operational.  However,  the  48  inch  gate 
valve  could  not  be  closed  completely,  possibly  due  to  some  debris. 

Access  into  the  lower  portions  of  the  intake  tower  could  not  be 
accomplished  due  to  the  flow  from  this  valve.  A foot  bridge  provides 
access  to  the  intake  tower  from  the  dam  crest. 

Some  minor  caisification  was  evident  in  the  intake  toiler  on  the  first 
level  behind  the  inspection  ladder  and  at  the  base  of  the  structure 
near  the  Low  Level  drain. 

The  inspection  of  the  outlet  conduit  revelaed  only  the  minor  problem 
of  joint  material  separation.  This  should  be  repaired  in  the  near 
future. 

f.  Structural  Evaluation 

A1 1 concrete  surfaces  appear  to  be  in  good  condition.  No  cracking 
or  detrimental  movement  was  observed. 

EVALUATION  OF  OBSERVATIONS 

Only  minor  deficiencies  were  observed.  There  are  no  indications 
that  Che  dam  is  unsafe. 


SECTION  ki  OPERATION  AND  MAINTENANCE  PROCEDURES 

4.1  PROCEDURES 

The  Trinity  Dam  discharges  approximately  250,000  gallons  per  day  Into 
Hill  River  which  flows  into  Laurel  and  North  Stamford  Reservoirs. 

Water  can  be  augmented  in  Trinity  Lake,  via  a Saddle  Dam  located  on 
the  east  side  of  the  lake,  from  the  adjacent  Hill  River  Reservoir. 

The  rate  of  flow  from  Trinity  Dam  is  set  by  sluice  gates  In  the  intake 
tower. 

4.2  HAINTENANCE  OF  DAM 

The  dam  and  appurtenant  structures  are  maintained  in  good  operational 
condition. 


yiNTENANCE  OF  OPERATING  FACILITIES 

The  operating  l^acilitles  are  maintained  by  personnel  of  the  Stamford 
Water  Company,  Stamford  Connecticut. 


4.4  WARNING  SYSTEMS  IN  EFFECT 

No  warning  system  is  present 

4.5  EVALUATION 

The  dam  and  appurtenant  works  are  maintained  in  good  condition.  The 
maximum  estimated  drawdown  capacity  is  200  cubic  feet  per  second. 
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SECTION  5;  HYDROLOGIC/HYDRAULIC 


5.1  DRAINAGE  AREA  CHARACTERISTICS 

Trinity  Dam  is  iocated  on  a brook  flowing  into  Hill  River  In  the  town 
of  Pound  Ridge,  Westchester  County.  The  drainage  area  at  the  dam  Is 
0.65  square  miles.  The  topography  is  characterized  by  hills  and  ridges 
, Interspersed  with  flat  val leys'contaf hing  swamps. 

5.2  ANALYSIS  CRITERIA 

No  hydrologic  data  is  available  for  the  dam.  For  the  purpose  of  this 
investigation,  the  dam  and  the  spillway  were  analyzed  with  respect 
to  their  flood  control  potential  and  were  assessed  throqgh  the  develop- 
ment of  Probable  Maximum  Flood  (PMF)  for  the  watershed.  The  "Dimension- 
less Hydrograph  Method"  of  the  Soil  Conservation  Service  (SCS)  was  used 
to  establish  the  hydrograph  peak  Inflow.  A short-cut,  approximation 
method  of  flood  routing  was  then  used  to  determine  the  reservoir  storage/ 
peak  outflow  relationship. 

A probable  maximum  6 hour  rainfall  of  25.2  Inches  was  selected  using 
the  Rainfall  Frequency  Atlas  of  the  United  States  - TP.40  (Ref.  7). 

Direct  runoff  was  estimated  at  19  inches.  An  SCS  curve  number  (CN) 
of  60  was  selected  to  account  for  the  soil  and  land  use  development 
within  the  watershed.  The  time  of  concentration  of  1.30  hours  was 
estimated  using  the  SCS  design  report  summary. 

5.3  SPILLWAY  CAPACITY 

The  morning  glory  type  spillway  is  ungated  and  open  on  three  sides. 

The  inside  dimensions  are  10  feet  wide  on  one  side  and  5 feet  wide  on 
each  of  the  two  sides,  making  the  total  width  20  feet.  The  design 
indicates  no  flashboards,  but  2'-8"  flashboards  were  installed  on 
top  of  4"  metal  channels  on  top  of  the  spillway  reducing  the  maximum 
, head  possible  from  8 feet  to  5 feet.  No  data  was  available  on  the 
discharge  rating  of  the  spillway,  so  the  weir  coefficient  was  assumed 
to  be  3«5.  The  computed  capacities  at  maximum  head  are  1,600  cfs 
without  flashboards  and  800  cfs  with  flashboards. 

5.6  RESERVOIR  CAPACITY 

The  length  of  the  reservoir  is  1.6  miles  and  the  length  of  the  shore- 
line is  2.8  miles  at  Spillway  Crest,  the  measurements  being  approximate. 
The  reservoir  capacities  at  spillway  crest,  top  of  flashboards  and  top 
of  dam  are  2,550,  2,900  and  3,500  acre  feet,  respectively.  The  storage 
capacity  cur/e  is  shown  in  Appendix  E.  The  curve  indicates  a surcharge 
storage  above  the  spillway  crest  of  950  acre-feet  vdiich  is  equivalent 
to  1 66  percent  of  PMF. 

5.5  FLOODS  OF  RECORD 

The  highest  water  level  recorded  since  completion  of  Trinity  Dam  In 
the  Fall  of  1966  are  as  follows: 

Date 


Highest 


June  21,  1972 


Elev.  (Ft.) 
675.3 


Discharge  (cfs) 

S50 


OVERTOPPING  POTEMTIAl, 

The  maximum  capacities  of  the  spillway  are  1,600  cfs  without  flash- 
boards  and  800  cfs  with  flashboards.  Since  the  reservoir  can  store 
14A  percent  of  PMF,  no  overtopping  potential  exists. 

EVALUATION 

The  spi 1 1 way  Is  adequate  to  handle  PMF.  The  dam  has  a very  small 
watershed  and  was  built  primarily  to  store  excess  water  from  Mill 
River  Reservoir.  The  two  reservoirs  are  connected  by  Saddle  Dam 
equipped  with  two  sluice  gates. 
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SECTION  6;  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations 

No  signs  of  distress  of  the  dam  and  appurtenances  were  observed 
during  the  Inspection.  The  depression  near  the  northeast  corner 
of  the  energy  dissipator  Is  probably  caused  by  a break  In  the  surface 
drain  line  where  It  enters  the  concrete  headwall  of  the  dissipator. 

b.  Design  and  Construction  Data 

Design  computations  or  data  regarding  the  structural  stability  of  the 
dam  and  appurtenances  are  not  available.  Construction  data  was  also 
not  available. 

c.  Post-Construction  Changes 

In  1967  3 feet  high  flashboards  were  added  to  the  spillway  crest. 

d.  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  No.  1.  The  seismic  coefficient  Is 
small  and  the  dam  shows  no  signs  of  instability  so  a seismic  stability 
analysis  is  not  warranted. 


SECTION  7;  ASSESSMEMT/RECOHMENDATIONS 


7.1  ASSESSMENT 


a.  Safety 

The  Phase  I inspection  of  Trinity  Dam  did  not  reveal  any  condition  which 
would  constitute  a hazard  to  human  life  or  property.  The  earth  embank- 
ment and  its  appurtenances  is  not  considered  to  be  unstable. 

b.  Adequacy  of  Information 

For  the  pur^se  of  the  Phase  I inspection  report,  the  information 
reviewed  for  is  adequate. 

c.  Need  for  Addi tlonal  Investigation 

There  Is  no  need  for  add! tional  investigations. 

7.2  RECOMMENDED  MEASURES 

Remedial  measures,  which  should  be  initiated  In  the  near  future,  are 
as  follows: 

a.  Remove  small  trees  which  are  growing  at  and  near  the  toe  of 
the  downstream  slope  to  permit  the  unimpeded  inspection  of 
this  area. 

b.  Repair  joints  in  the  outlet  conduit,  as  required. 

c.  Investigate  the  cause  of  the  minor  depression  in  the  backfill 
at  the  northeast  corner  of  the  impact  basin.  This  depression 
may  be  a result  of  soil  migration  through  the  cracks  or  joints 
of  the  8 inch  diameter  vitrified  clay  bench  surface  drain 
pipe  which  traverses  directly  below  the  depression. 

d.  All  sluice  gates  and  appurtenances  should  be  inspected 
periodically  and  systematically  and  repaired  as  required. 
Particular  attention  should  be  paid  to  the  improper  closing 
of  the  kS  inch  sluice  gate. 

e.  Regrade  the  tailrace  channel  as  required  to  permit  the 
unimpeded  flow  from  the  channel  to  the  highway  culverts 
beneath  Trinity  Pass  Road. 


Downstream  Area  from  top  of  Dam  looking  south 
note  hi^way  embankment  auid  culvert  head  wall 


Bast  Face  of  Saddle  Dan  West  Face  of  Saddle  Dai 

note  sluice  gates  outlet  to  Trinity  Lake 


Construction  History  N • 9>j 


• 


VISUAL  INSPECTION  CHECKLIST 


1)  Basic  Data 

a.  General 

Name  of  0am  *Tr  ia 

1 .0.  # MV  12*^  ~^eg  **232a  -3370 
Location:  Town  Peaw^  County  'MVe»4<.U»^ 

Stream  Name  Tr;\au4o.r^  NV.  0 v-cf 

Tributary  of 

Longitude  (W) , Latitude  (N)  73*33^14* 

Hazard  Category  U W 

Oate(s)  of  Inspection 

Weather  Conditions  70*  f 

b.  Inspection  Personnel  in.Tn\«^  K.  ~r  S . 

— —————— 

c.  Persons  Contacted  Tos^pk  G.  | <.  - ;rl  Ze  3 *3^3  * S303 

CU^Tk^r^V.U  ^03-3^4-3i^3 Skfftaa^  . • 

d.  History: 

Date  Constructed  ft'.b  iy%/<»A 

Owner  ^'^*~***  — Cm  i ..  - ■ — 

Oes i gner  Piraie  Xw».  C»Af.  wW.^*  Pk'***  »lj 

Constructed  by  Pe>r'>a.r  ^hAc.L^«»<.  ***-»*v 

2)  Technical  Data 

Type  of  Dam  4l  ^ n |tn  H re~^ 

Drainage  Area  d,  L%  <y  ■ 

H®»Dht  ^44^ Length  aSS.^ 

Upstream  Slope  l«  2.7  % Downstream  Slope  K 

• • 

I 

1 


A 


2)  T«chnte«I  D«t«  (Coat'd.) 


BztarnaL  Drain*: 


on  Downatraam  Fac* 


(?  Downatraam  Toa  Mqmc 


Intarnal  Componanta: 

'Imparvloua  Cora  ^nyaiaar  Wrp«..» 

r 

Cutoff  TTpa  _ a»>^H  t I '. «.,  m *. ..  ( 

Grout  Curtain ^ 


*\  koUt 

w»a  la< 

*2  «k4 

20  ^ «.«.  n4«.»5 

U*  • ^ 1 » m..  ti  • 

«•»—  k*L  ^ '. 

C.AmA..'4 

• jo « .»4  ^ 

•*»  'aatic  . 

t/a  * 

»i  "Z-S 

♦ o ^ 


• ▼ 


T 


m»*.44..  j»«r  4^  Ua  w Sia.'^ 


MIS  PAGE  IS  BEST  QUALITY  PRACIlCASM 
roOM  OUfY  AUtUiihaU  IQ  UDQ  __ 


3)  Ewbankment 


a.  Crest 


(1)  Vertical  Alignment 

G»m  ^ 

(2)  Horizontal  Alignment 

(3)  Surface  Cracks 

f>Je  Ate. 

(4)  Miscellaneous 


s 


b.  Slopes 

(I)  Undesirable  Growth  or  Debris,  Animal  Burrows  ntsr  4«€. 


^*»**^*»^ 


■I  4ro 


s . idva 


Xk£l 


(2)  Sloughing,  Subsidence  or  Depressions 


«r,^,«.a — oiiAC- 


Sft^'nak — gj  inpme'l — 


'.»  L— \e.r.>l  - 4o  l^*c  J 4kf«  en 

icj  I ^ '•*  vtTTci«Z  i«T^b  i«  <•  v^\«w 

(3)  Slope  Protection  / 1 

^Up,-  '.^  ^ 


(A)  Surface  Cracks  or  Movaieent  at  Toe 
~~  >JeAje_ 


(5)  Seepage 


i 

<J  I 


S| 

or  a 

H S 

OQ  R 

c/)  9 

M ^ 
>* 

II 

<*  « 

el 


(6)  Condition  Around  Outlet  Structure  •»»  je'. *»•!  wl^ 

Wiy  ’in  H C,  fifcamar  aj  J%vn  • yi-f*- 


(3)  Seepage  at  toe  or  along  downstream  face 


(3)  Evidence  of  surface  movement  beyond  embankment  toe 


1 


(4)  Miscellaneous 


^ *cl  W^<->  L»tm*  Cm^t  ^r«>*»»\  . *.  xjia*!*  9tK 

«)  *«  «\»U.  Vo  UJcIot  fcl  ^t>*^  ',  Q.«»\ 

^V/. « b4.AA^4k  ^ ^ 


b.  Structural  Cracking 


NJoAia- 


c.  Movement  **  Horizontal  & Vertical  Alignment  (Settlement) 

K)«  fi  fl. 


d.  Junctions  with  Abutments  or  Embankments 


«.  €/  ^^7.! 


e.  Drains  - Foundation,  Joint,  Face 


CHECK  LIST  FOR  DAMS 
HYDROLOGIC  AMD  HYDRAULIC 
EMGIMEERIMG  DATA 


1 


1) 

2) 

3) 

4) 

5) 


1) 

2) 

3) 

4) 

5) 

6) 
7) 


AREA -CAPACITY  DATA; 


Elevation 

(ft.) 


Surface  Area 
(aerea) 


Storage  Capacity 
(acre-£t.) 


Top  of  Dam  AT  9 

Design  High  Hater 
(Mx.  Design  Pool) 

Auxiliary  Spillway 

Crest  H 

pool  Level  with 

Flashboards  A7  A 

Service  Spillway 

Crest  4*7 1 


I 


//  S 


MO 


DISCHARGES 

Average  Dally 

Spillway  (a  M&xlmum  High  Water 

Spillway  (a  Design  High  Water 

Spillway  @ Auxiliary  Spillway  Crest  Elevation 

liOw  Level  Outlet 

Total  (of  all  facilities)  I?  Maximum  High  Water 
Haxiffluffl  Known  Flood 


3200 


3 Aoo 


3 400 


Z SSo 


Volume 

(cfs) 

O.A 
I uoo 
< So  o 


o.A 

doo 

SSO 


2oo 

2oe 


2,0  0 

Zoo 


1 1 


[1 

n 


Number 

2.C7I^  kirk  * C’lz'  KWk  SI ze/Length 
^ Invert  Material 


J^. 


Anticipated  Length 
of  operating  service 


Chute  Length 


Height  Between  Spillway  Crest 
& Approach  Channel  Invert 
(Weir  Flow) 


F 


OUTLET  STRUCTURES/EMERGENCY  DRAWDOWN  FACILITIES: 

Type:  __Getp Sluice  Conduit 


Penstock 


Shape  : m.’i  * 

I— j > ■ 3C»  ^ j— % ) * >»*L 


ro^^' 


& * «Lc^ 


Elevations:  Entrance  Invert  ACV  .6  . ^ ^37.0  fap<4A. 

Exit  Invert  53SiS 


Tail  race  Channel : Eievation 


lirZua. 


HYOROMETEROLOSICAL  GAGES: 

TYpe  •*  Eesa»veif  eUu»A*. .» 


Location: 

Records: 

Date 


’•  »»A  4 OM  ♦ 


Max.  Reading  - 


Alf’S 


FLOOD  WATER  CONTROL  SYSTEM: 
Warning  System:  


*0o»*  <. 


Method  of  Control ied  Releases  (mechanisms): 


11 

fl 

I 


k.  .. 


i 


DRAINAGE  BASIN  RUNOFF  CHARACTERISTICS: 


L«nd  Use  - Type: 
Terrain  - Relief: 


Surface  - Sol  1 : 


S <)  A s'* 


ilAu  I 


Runoff  Potential  (existing  or  planned  extensive  alterations  to  existing 
(surface  or  subsurface  conditions) 


Potential  Sedimentation  problem  areas  (natural  or  man-made;  present  or  future) 

a 4 ^ A ^ Ok  * O t 


Potential  Backwater  problem  areas  for  levels  at  maximum  storage  capacity 
including  surcharge  storage: 


Dikes  - Floodwalls  (overflow  & non-overflow  ) 
Reservoir  perimeter: 

Location:  N m «i.a. 

Elevation:  ___________________ 

Reservoir: 

Length  6 Maximum  Pool  I « / 

Length  of  Shoreline  (9  Spillway  Crest)_ 


- Low  reaches  along  the 


(Miles) 

(Miles) 


G.  r Ct-H 


^ 7 Ccx.(ficie4Ait  o4  «liscUa.ir^«. 

U % Ue.*4-i^(t\  o|  ^'iUk^aa^ 

U s Ueo^Jl  o4  u>0!t«r  ovc«<«  ^^lUoua 
C^»  o<4€j/  ^iUiAtflk^y. 


Elcv/atioiO^  Ft.) 

T-OTAi-  Vou-OiyvE 

CA^ftx-  ■recT ) 

4-11 

ZS'FO 

4-7z 

2-fa  S'© 

A-r-i 

znso 

-474* 

2.400 

^7<5 

4 ooo 

47fa 

417 

^2.5  0 

41^ 

3400 

1 

■^5*00 
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Lifft  of  drawings  included  for  the  Phase  I 
Trinity  Dan 

Investigation  of 

i 

1 

i 

Drawings 

f 

Drawing  No.  1 

General  Plan  & Location  Plan 

18 

Profile,  Sections  s Details 

19  i 

Intake  Tower 

Plans  Sections  fi  Details 

20 

Details 

21 

Saddle  Dam 

Plan  Sections  & Details 

10 

Subsurface  Investigation 
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A raport  biisod  on  surface  seoio,'S7  and 
coxa  drilling* 
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'rinL^Tr  zi  th2.  IIllI  Sivar  Izs.  ait*  Uas 
•;  r. . ! i.zzezLb^iC  :V.i  1:^  nai'lia::  ra^-jy:  'jtsut  oiv  Clia  c.‘»r..Ll3.>la  csx£;*.c»  C 

•:l:ar.  cor.:?.  dirr;or^  irillicj;  ias  bacs  uea*  cail  3cr»  o£  tth* 

:-.:b:itt-r£ac2  roir.uion-j'.vipa  liava  besa  clarifisd-  ^I'arecce  ia  2Cd«  no  ClMt 
;,'.roi55ic  r'.'J?  t-'.ish  accsrjraiiad  tlw  oarliar  nportf  copias  o£  \AxLdx  axa. 
app:.adad  -is  rarorc,  Jor  2 scaaral  view  o£  !iia  jeolos?  o£  tha  nxita»^ 
i'-i  liacrs^  ’«-3  bi«a  prepared  for  nia.*  report  shewiss  scat, 

of  Its  of  -irillir.5  osd  the  Seolo^  la  sha  ireadiata  vicinity 

r-f  nha  propojsd  c.nc.  rrojac'ticas  of  the  ecology  lirs  aeda  to  varticel 
sectlaaa  ileus  litas  of  drill  holoe  near  tha  cester  of  the  dra  end  on 
'he  faesa  of  t!:a  bloc!:. 

Thars  are  four  usjcr  rcch  tnits  icvelvei  In  the  constrcccioa  of  tao  dea» 
l^'.e  ric;;a  fnrnius  the  rcct  r.bitcnssc  Is  capped  07  a bodp  of  anphiboilt«>  Thin 
dar;;,.  dense  reel-:  ccearo  as  lensaa  or  pcfo  in  a rsajor  formtior.  of  ielcoitie 
meb/.o.  I’aaiuse  the  ar:pitlb.')lit3  is  rwlarivelp  reslstaac  to  erosion  it  Sum 
c&ntrollcd  the  topography  and  Judarsinsd  the  site  of  the  abatrasxity  but  slaeo 
_li  the  lapora  of  rod;  dip  wiisttaird  40  de2rae3  to  iC  do^reas,  the  ^raphlboLlto 
Is  little  involved  --ith  the  construetica  except  alor.3  tSis  upper  parts  of  cixe 
rriilltny.  it  praccuts  no  probicas.. 

The  anphibollts  is  uederLtin  at  cha  sits  by  colcstitic  carblc.  Thio  is  a 
trrsaire  so  stredrp,  nranalar,  siodiua  jraicoci  gray  to  sreeniah  arty  rock 
which  Tosdilp  dtscoloro  tad  crtniblas  Co  a coarse  sonay  or  srerally  saserlal 
oa  wsnehavian.  It  contains  frequent  Io:asss  or  lepers  of  coro  ellisious 
rr.etari.''.l  natch  is  cers  raaiatset.  Tha  narblc  is  .cebjact  to  soiaelsa  by 
Crcun.dt;asor  which  tenfc  to  davelop  colutloa  cavities  and  open  scacs  aloe? 
sets  of  jcii.'.ts  and  baddln^  plaaso.  Tuiaro  the  sarbla  is  gasslva<  thssa 
rpaala^s  ray  be  snail  and  widaly  spaced,  but  ia  od«r  plaeaa  there  caa 


THIS  PAOX  IS  BBSI QUALIIY  nUCIiCMIi 
IROM  001*1  rVIR»ISHSD  TO  DDC 


r.-iiO"  . iJynwcna  c-  c;‘vliii3  .337 

; accr.a  oi-'-y-Jilli-J,.  'iV  ihcy  :*iy  errisS  zii  oyaa  c^uauals.  wir.aa  ca^  s:;»rbla. 
ti-ili  -;sii  ba  ^truauurally  lor.-aa  io  i'r.y  ci.^i-ia:aw  f’aj;raa,  i':.z  '.'I'iacipaL 
jrabii-a  12  ozzzzr.Za  is  iu  granolas  co  sad  oxi  posjil<l.t  lauiccsa.  Tuassito 
0-  ihis  !*^ad  ara  aocabiy  caaraaiatabla  ia  ihis  raaaasfe.  Taa  rr^oac  tala  =* 


a 3 tf::?3c2au  ta  vca;,'  vitialy  £r3r.  he  la  20  hols,  hzr.  iz  vill  ba  aararislas  if 

t3^^CtS<3  wl«4  CIC ^ tl«*«  ha  2:^07  tianally.  i3rj30  ascaata  of  stooC. 

I'i'chia  tha  rarbla  r.aar  123  b«.:a  is:  a lavor  cas  husdrad  20  sso  bsadrsd 
i-ii  zl.isl:  of  cuarlsica  and  t.yiaria  sciiLzz,  prcsabl:*  rsprasoatin^  tha  so«eall«id 
lau-arva  C-.v:stsi2a  which  3or.2  saal3!ji.r.2s  Uava  found  aia««:hars  at  or  aanr  ch* 
bscs  of  tha  I"-rccd  Ilarbla.  TiiLc  reel:  is  fina-nrainad,  thia'laddad,  !'.nrd  osd. 
bsitlia.  12  ia  lisht  to  darli  .itay  daosn’Iln*;  ca  nice  centant,  and  it  coatalas 
::;20d  dsni  ox.oyrita  which  enusag  It  to  waathar  rapidly  aions  joints  sad 
dicsolar  to  rusty  ccnco.  solLccLaw  and  Ilntatioa  nra  cota  scronj,  and  it  Is 
alossly  joiatad.  At  tha  daa  sita  this  unit  io  probably  Involved  with  too 
faaita  and  rerther  sliattorins  ia  to  bo  eirpocted.  Al£lt3a3h  tha  rccit  itaaif 
is  hard,  the  jointing  and  shnttsrins  say  ba  cj:?ocCad  to  5lva  ic  a Iiis'a 
rvar-all  porosity.  If  it  ware  act  adaquacaly  protoccsd  by  a biaciatt  of 
Irr-jorvlcus  evaraurdan  it  could  ba  a real  laalmse  prebiea.  Larja  zrcut  tnitsa 
can  ho  anticipated  la  it.  Sena  carols  appears  to  lia  benaach  this  unit, 
but  its  thiclinsss  is  not  !u:cva. 

The  east  sbutaanl  of  ths  den  recta  oa  wasarrard  dippias  biocita-taiecovlfta- 
3am2t;  gneiss  with  nuoh  interlnycrad  poRnatite  and  S‘3aita.  Tl'.ia  should  b«  a 
fi'.tj,  !'nrd  rod:  rrith  coed  structursl  proparttas.  It  should  prasent  no  cneeial 
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Introductloft 

Seismic  studies  were  completed  during  the  week  of  June  23 , 196S> 
in  Pound  Ridge  New  York,  at  the  proposed  Mill  River  Dam  Site  and  in 
the  vicinity  of  Trinity  Lake  Oam» 

A basic  twenty  foot  geophone  interval  was  maintained  along 
all  lines  of  investigation.  Routine  seismic  field  procedure  was  used 
except  for  the  underwater  work  in  Trinity  Lake . Here , land  instead  of 
underwater  geophones  and  cables  had  to  be  used. 

^ The  results  of  this  study  are  presented  on  the  profile  plates  of  this 

‘ ' report.  Because  of  the  characteristics  of  the  seismic  method,  localized 

r • * 

shallow  and  deep  spots  are  averaged  out  resulting  in  a bedrock  profile 

I that  is  unrealistically  smooth.  j 

Mill  River  Dam  Site 

I ^ The  purpose  of  the  seismic  study  at  this  location  was  to  determine 

9 

I ' if  anomalous  bedrock  conditions  existed  that  would  make  it  desirable  to 

shift  the  proposed  axis  of  the  dam. 

{ i Since  the  results  of  the  study  are  consistent  with  what  had  been 

II  anticipated  for  the  area,  it  is  doubtful  that  there  is  any  advantage,  from 

f] 
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a.  bedroclc  criterion.  In  shifting  the  proposed  axis. 

A bedroclc  depth  In  the  order  of  4S'  below  river  elevation  should 
be  anticipated  at  the  deepest  part  of  the  valley.  This  could  not  bar 
confirmed  along  the  proposed  axis  but  Is  Inferred  from  the  bedrock, 
trends  along  line  NM,  HI,  KL.  andQL:  It  Is  suggested  that  this  be 
confirmed  by  a boring  station  at  . 

I 

Alternate  seismic  Interpretations  are  possible  for  shot  points: 

G and  station  2'«'20.  Since  highly  weathered  bedrock. or  as  much  as 
SO**  of  till  may  be  present.  It  is  recommended  that  a boring  be  placed 
where  line  GF  Intersects  the  base  line. 

Trinity  Lake 

The  purpose  of  the  survey  in  this  area  was  to  obtain  subsurface- 
information  that  could  be  used  as  a guide  in  deciding  the  best  means 
to  raise  the  water  elevation  of  Trinity  Lake. 

Seismic  line  R>S  was  shot  along  the  top  of  the  dam.  The  seismic 
velocity  from  the  upper  part  of  the  core  is  identical  to  the  velocity 
measured  for  the  bedrock  of  the  area. 

Seismic  line  T-U  shot  below  the  dam  Indicates  that  the  shallow 

bedrock  of  both  side  slopes  is  continuous. 

0 

Our  land  cables  and  geophones  became  saturated  with  water  by  the 


J 
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time  point*  Y and  Z were  shot.  This  resulted  In  very  poor  data  for 
these  points.  Accordingly,  the  bedroclc  profile  between  Y andZ^ 
should  be  checked  by  a boring  placed  half  way  between  them* 
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COMPACTED  EMBANKMENT 

ITEM  5A  - CLASS  A 
ITEM  5B  - CLASS  B 


WORK  INCLUDED 

5.1  Under  Items  5A  and  3B,  the  Contractor  shall  excavate 
and  place  from  borrow  pits  or  from  materials  stored  from 
excavations,  suitable  material  for  construction  of  the  earth 
dam  and  shall  roll  it  to  the  proper  degree  of  compaction  and 
to  the  required  lines  and  grades  as  shown  and  specified*. 

CLASSIFICATION  OF  MATERIALS 

5.2  The  earth  for  embankments  shall  be  obtained  from  the 
designated  borrow  pit  areas.  If  suitable  material  Is  obtained 
from  excavations  it  may  be  used  in  the  work. 

Class  A material  is  the  more  impervious  material  found  In 
the  borrow  areas.  It  shall  be  selected  to  vary  in  size  such 
that  25  to  45  per  cent  of  the  portion  passing  a No.  4 sieve  will 
be  finer  than  O.O8  mm.  It  shall  compact  by  the  procedures  of 
AASHO  Specification  T-99  to  at  least  120  poxinds  dry  weight 
per  cubic  foot  at  10  to  12  per  cent  moisture. 

Class  B material  is  the  coarser  fraction  in  ^he  borrow 
area.  It  shall  be  selected  such  that  33  per  cent  or  less  of 
the  portion  passing  the  No.  4 sieve  will  be  finer  by  weight 
than  0.08  mm,  and  will  compact  as  tested  by  AASHO  Specification 
T-99  to  at  least  120  pounds  dry  weight  per  cubic  foot  at  7 to 
10  per  cent  molstxire. 

PREPARATION  OP  SURFACES  UNDER  EMBANKMENT 


5.3  Prior  to  placing  the  embankment  on  earth  surfaces 
the  earth  shall  be  plowed  or  harrowed  to  a depth  of  at  least 
8 inches  with  the  addition  of  water,  if  required.  Where 
embankment  is  placed  on  or  ageilnst  rock  or  concrete,  the 
surface  shall  be  cleaned  thoroiighly  to  the  satisfaction  of 
the'Engineer  and  moistened  if  necessary  to  assure  a good  bond* 
All  holes  and  depressions  shall  be  filled  with  Class  A 
embankment  placed  in  layers  moistened  with  water,  if  necessary, 
and  tamped  with  mechanical  tampers  to*  93  cent  of  maximum 
density  as  specified  In  Paragraph  5.^.  As  soon  as  surfaces 
have  been  made  reasonably  level  the  balance  of  the  embank- 
ment shall  be  constructed  as  specified  In  Paragraph  5 A, 


S-11 


CONSTRUCTION  OF  EARTH  PILL  DAM 


5*^  Materials  for  the  construction  of  compacted 
embankment  shall  be  transported  In  approved  conveying  units 
of  such  size  and  having  such  bearing  tread  areas  that  the 
completed  fill  shall  not  be  unduly  rutted  by  their  passage. 
Equipment  shall  not  be  used  If  it  is  so  heavy  as  to  cause 
non"uniform  consolidation  of  the  earth  fill.  All  earth  fill 
surfaces  which  are  too  smooth  to  bind  properly  with 
succeeding  layers  shall  be  loosened  by  disking  or  harrowing 
or  other  approved  means  before  the  succeeding  layer  is  placed 
thereon*  The  earth  fill  material  shall  be  evenly  and 
uniformly  spread  in  layers  as  nearly  as  practicable  to  7 inches  . 
thick,  * 


All  stones  greater  than  6 inches  in  diameter  and  all  roots 
and  other  perishable  materials  shall  be  removed  prior  to 
rolling.  Smaller  stones  shall  be  kept  apart  and  not  permitted 
to  accumulate  in  groups.  A sufficient  number  of  men  shall  be 
available  when  the  spreading  eucd  rolling  is  being  done  to  remove 
all  oversize  stones,  roots  and  other  unsuitable  r3.terials  and  to 
separate  the  smaller  stones.  All  excavation,  transportation  and 
placing  operations  shall  be  such,  as  will  produce  3atiafactoz*y 
mixture  and  gradation  of  materials  after  they  ha . c;  een  spread 
and  compacted.  No  frozen  material  shall  at  any  ti.me  be  used  in 
the  construction  of  the  rolled  earth  dam  and  no  rials  shall 
be  j;)laced  on  the  dam  which  is  frozen  or  loosened  by  freezing. 

The  spreading  equipment  shall  be'  Light-weight  and  no  other 
equipment,  except  sprinklers  or  harrows  as  necessary  shall  pass 
over  any  layer  which  is  being  prepared  for  rolling  before  the 
rolling  is  completed.  Dumping,  spreading,  sprinkling  and 
compacting  operations  shall  be  carried  out  systematically  so 
as  not  to  interfere  with  each  other.  Portions  of  the  earth 
fill  which  are  too  near  rock  or  concrete  structures  for  proper 
compacting  with  rolling  equipment  shall  be  thoroughly  compacted 
in  3-inch  layers  by  tampixig  with  mechanical  tampers. 

Embankment  shall  be  compacted  to  95  per  cent  of  maximum 
density  at  the  approximate  optimvim  moisture  content  determined 
by  the  standard  procedure  of  AASHO  Specification  T-99«  latest 
revision.  The  Engineer's  specific  requirements  as  to  selectioa 
of  materials,  water  content  and  degree  of  compaction  will  be 
vaz*ied  as  necessary  to  obtain  an  earth  fill  of  the  required 
dry  weight,  imperviousness  and  stability. 

MOISTURE  CONTROL 


5.5  The  moisture  content  of  materials  in  the  earth  dam 
shall  be  controlled  to  meet  the  requirements  of  Section  5.4^. 
When  necessary,  moisture  shall  be  added  by  use  of  approved 
sprinkling  equipment.  Water  shall  be  added  uniformly  euid 
each  layer  shall  be  thoroughly  disked  or  harrowed  to  provide 
proper  mixing.  Any  layer  found  too  wet  for  proper  compaction 
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ahall  be  allowed  to  dry  before  it  is  rolled.  Placing  or 
rolling  of  laaterlal  on  earth  fills  will  not  be  permitted  during 
or  Immediately  after  rainfalls  which  Increase  the  moisture 
content  beyond  the  limit  of  satisfactory  compaction.  The 
earth  fill  shall  be  brought  up  uniformly  and  Its  top  shall 
be  kept  graded  and  sloped  so  that  a minimum  of  rain  water 
will  be  retained  thereon.  Compacted  earth  fill  that  Is 
damaged  by  washing  shall  be  acceptably  replsused  by  the 
Contractor* 

ROLLIWQ 

5*6  Approved  tamping  rollers  shall  be  used  for  com* 
pactlng  all  parts  of  the  embankment  which  they  can  effectively 
reach.  Each  dr.UB  of  a roller  shall  have  an  outside  diameter 
of  not  less  than  3 Teet  and  shall  be  not  less  than  4 feet  nor 
more  than  6 feet  in  length.  The  space  between  two  adjacent 
drums « when  on  a level  surface,,  shall  be  not  less  than  12 
Inches  nor  more  than  15  Inches.  Each  drum  shall  be  free  to 
pivot  about  an  axis  parallel  to  the  direction  of  travel. 

Each  drum  shall  be  equipped  with  a suitable  pressiire-reller 
valve. 

At  least  one  tamping  foot  shall  be  provided  for  each 
100  square  inches  of  drum  surface.  The  space  measured  on  the 
surface  of  the  drum,  between  the  centers  of  any  two  adjacent 
tamping  feet,  shall  be  not  less  than  9 inches.  The  length  of 
each  tamping  foot  from  the  outside  surface  of  the  drum  shall 
be  maintained  at  not  less  than  9 inches . The  cross-sectional 
area  of  each  tsunping  foot  shall  be  not  more  than  10  square 
inches  at  a plane  normal  to  the  axis  of  the  shank,  6 inches 
from  the  drum  surface,  and  shall  be  maintained  at  not  less 
than  T square  Inches  nor  more  than  10  sqxoare  inches  at  a plane 
normal  to  the  axis  of  the  shank,  8 inches  from  the  drum- surface » 

» The  weight  of  a roller  when  fully  loaded  shall  be  not 
less'  than  4,000  pounds  per  foot  of  length  of  drum.  The  loading 
used  in  the  roller  drums  and  operation  of  the  rollers  shall  be 
.as  required  to. obtain  the  required  compaction.  If  more  than 
<.  one  roller  is  used  on  any  one  layer  of  fill,  all  rollers  so 
used  shal".  be  of  the  same  type  and  essentially  of  the  same 
dimensions  and  weight.  Tractors  used  for  pulling  rollers 
shall  have  sufficient  power  to  pull  the  rollers  satisfactorily 
when  drums  are  fully  loaded  with  sand  and  water.  During  the 
operation  of  rolling,  the  Contractor  shall  keep  the  spaces 
between  the  tamping  feet  clear  of  materials  which  would  Impair 
the  effectiveness  of  the  tamping  rollers. 

It  is  Intended  that  the  number  of  trips  of  the  roller  re* 
quired  over  each  layer  shall  be  such  as  will  give  at  least 
30  per  cent  coverage.  It  is  anticipated  that  10  to  12  trips 
of  a single  roller  drum  will  produce  the  required  degree  of 
compaction.  Temdem  drums  may  be  used  to  reduce  the  number  of 
trips.  In  order  to  perform  this  operation  to  best  advantage^. 


3-13 


th#  moisture  content  of  the  top  tvio  layers  must  be  rights 
otherwise  the  embankment  will  sink  and  weave  under  the  rollei^ 
or  material  trucks « Indicating  that  moisture  content  is 
excessive  and  compaction  Inadeqxzate,  If  such  condition  develops 
to  the  extent  considered  unsatisfactory  by  the  Engineer,  he 
will  order  operations  suspended  until  the  embankment  solldlflos* 
Adjacent  roller  trips  shall  overlap  to  Insure  proper  coverage* 
All  parts  of  the  embankment  shall  be  compacted  to  the  extent 
ordered  by  the  Engineer  In  accordance  with  the  results  and 
requirements  described  auid  specified  hereinabove.  In  the 
early  part  of  the  work,  various  nximbexrs  of  roller  trips  will 
be  tried  In  order  to  determine  the -proper  compaction  method* 

The  Contractor  shall  vary  the  number  of  roller  trips  as 
directed  and  shall  cooperate  with  the  Engineer  in  obtaining 
a solid,  tight  embankment.  Other  types  of  rollers  may  be  used 
If  It  can  be  shown  to  the  satisfaction  of  the  Engineer  that 
equal  or  better  results  can  be  obtained.  If  the  Contractor 
wishes  to  make  such  substitution,  he  shall  demonstrate  the 
effectiveness  of  the  roller  by  actxial  soil  compaction  results 
with  laboratory  wox^  performed  by  an  approved  soil  testing 
laboratory. 

FINISHING  ENBANKMENT 


3.7  The  embankment  shall  be  constructed  to  the  elevations, 
lines,  grades  and  cross-sections  as  directed  by  the  Engineer 
which  shall  be  In  general  as  shown  on  the  drawings  with  such 
Increased  heights  and  widths  as  deemed  necessary  by  the  Engineer 
to  allow  for  later  shrinkage  and  settlement,  but  in  no  case  will 
such  Increase  exceed  3 cent  of  the  dimensions  shown  on  the 
drawings.  The  embankment  shall  be  maintained  In  a manner 
satisfactory  to  the  Engineer  amd  surfaces  shall  be  compact  auid 
accurately  graded  before  riprap,  paving  or  topsoil  Is  placed 

on  them* 

MEASURE>!ENT  AND  PAYMENT 

5.8  The  quantity  to  be  paid  for  \inder  Items  5A  aind  5B 
shall  be  the  number  of  cubic  yards  of  rolled  earth  embankment 
placed  to  the  limits  shown  on  the  drawings  or  ordered  by  the 
Engineer.  No  allowance  will  be  made  for  Increased  quantities 
because  of  settlement  during  construction  or  for  additional  fill 
to  Increase  depth  of  fill  by  3 per  cent,  as  required  In  Section 
5.7*  The  unit  price  bid  for  Items  5A  and  3B  shall  be  full 
payment  for  all  labor,  tools,  equipment,  materials  and  other 
expenses  necessary  for  excavating,  transporting,  spreading  and 
rolling  the  materials  and  controlling  the  moisture  to  produce 
the  compacted  embankment,  cong>lete  as  shown  and  specified. 
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